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lAPaORss'^r^TTD 18 1^0¥lf® 

A PaOPUtSION SYSTEM 
FOR AN AMPHIBIOUS VEHICLE 

The pr esfrnt irivent ion relate?:; to a propuision aysticni end, 
in p.-iirMcinrir, no y propu.l r.ion iyjjlom for isn ctmphibious vehicle, 

T^^ the case ot* ciodicared l:ind vehicles cmd mairinc vessels 
k.ncvn .in thf: art., the app.i rrjros- finp-oy^d rf>r pcwnr (j«r.c:».r.ir.i or., 
LrdPii.Tdijiiion <\nc control the-rect is w»sil rlcvalopcd. liowcver, an 
^t\\uUlhX'.)\i:i vr;»i;jc:i»i pi:e;^c?r,i- quit*? uriiqx.:^ pL-obI*?n;js and 
ccniiidcratior.o in thin rcjiird. Ther« i:i a nw»d '^c- wmploy boui: 
iniiiirie .sn-:! Icirid propulsion :i;t:Ji»ri, lie cpl'.iini:2$ fionr.irol and 
pci f oi;aJc::;CC' or the vchicie both in Tviirlrie -^nd land modc^j, ci;id tc 
coter i='..»r tli-ri tranf.il j.oii between !:\arj.ne and land Juodcs ciiid vice- 
voiiio. Thin pnociortlsi cof\illc*:if\g rcqui tcm^jjit s «ind OcdACcit<;:cJ pi i'.;.j: 
.-iri- cyffiteiMjf. «ro poorly i^uitor* to tho rc^uirctnont s of an 

/iniphihi cM;r; Vc>hi /: J.<- , .it: net: bc-inc; pc>-^;iblf: t O onlr^n^i^:^ ho'h on- 
v;.-i7.o-j: circi on-land pc-rf oi-n^.:;nce by 'jamplc inccicporM*-. ion of! knowr: 
fi e 1 c a r. i:* n -s y « r eir,5i . 

In the psct, olesigncri: of anphibiouc vohiclor: havo focvu^red 
lhe.Tr Dff::^ri:>- on opJ: in:.; tiirsn oithoi- or:-wc>t c-r or on'-.lnp.d 

PGrfoj:rri.iinr.c has been •sacL'i f j ccd in ordcsr i:o vt^i .-wUi: i roT »• ok y or,- 
l;ir.fi pF*rri)r:Ti.-a:;r:«, or vi rf?.- rjin . Conversely, the pr^^.s^ui!: 
i>pplic.ar.t has preferred to dGsiqn an «tmphibio;:s vfthiciQ havinq 
opt ir!>i ijc-d on-Jici;»d and or:-wator.' pe rl.orn^ance . To t'lii'j end, the 
.jppiicanl; hya aone tf«ciii)?>t Cv>iiv.jn Ixona 1 lhinKin<^ ir: cirriving at 
the propulsion systejn accordirjg to the present, invent .Icn . 

In T:.»r?:> c.uj.;nr, !:h« spplicant hac Sound iz docirable to have 
•J propulr,ion SViitfjni which Q'>j;orat«s Hrv:i d«.!.ivHr.s p.;3\-;f>r r.r-.-i.y to 
^.hc- siv'.cin.:- pi: opu i.^ion n^t^oj-;^ v,hon the cK:»phibicu& vehicle is 
operated in o marine mode, buit which doliveL;; powu:. to bwtli tl.'.; 
. marine hnri land propuJ^inn ifte.^.n.-^ /eqofi)ly csr jn ft s^-lcct ively 
Vijricib.U! i;^tic>) whet; uper«tfrd in a lond iiiode (which rrodc? includes 
entry into and eqi:c:ja Crort: thr; Writer, .i. . e . both ntocif? cliaiicjei. ) . 
Thif t?n«ur'es that entry into w.^ter i;;{ c-.jjokly ond cont rol .le^bl y 
Achieved, both the niciirijie propuloicn {typically, jet th.-ust) 
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n ci c h lane! p ropi: 1 5 i r, { i: yp ?! 1 y , j: o r n i c; n c» i' v^h*:- o I. r. ) a r 
CiVtTii o Lu powor the vcnicic ^r.r;r. iis it Gr.tcrr. w^itez , 
Fur1:^.Ql:^;<:>kC:, both nvnrine f toer: nn {f.ypic^iiy :oy jor dr.i vo 
ctc(?ring noizie) i?.f>d read stcrr.inr! (typiv-^J^-V ^"'y ?:r.Ge.roc nronr. 

ccicOGs from th*^ winter. 

Irr piior art ^it:ii:hibio-JC vchivlf:^ whtcJrc inarirt« drive na« r.o 
be HoIib':«iaue'I y sH:lccleJ ,iftei: -:n»-Krinc: wa'ccr, thi>r© c^sj b*^ 

n- 1 e e r; 1 n '.7 , } o d d :l 0 t o r> c t- 1 u a j n t y c : •: o n I on o j 1 L »j r i ■: : «4 w a t e r . 
Tfiis cjn lead r.;> dii i i cuJ t: Lhc- vchi*;;!'.: opar,c*Kr>r i:; cJeoI incj 

L h 5 ; c X p« C U G d 01; y t :. or- 9 wfi t e r c u i r v.* j:- t r: , w i n J /! iT C: o r. >; , 
underwater ob^Jtaclcii, .and/or cthu;: sT:&r.vjiC tiCjCiic. 

Sin'.ilarly whc-n r.ovina :ie:;; WwTtr.r t:c lf.Ji':d, ::. f r.KT;ri;:c 
picpoisicn muit be :-ihur down belor»f icovi«:o w.^::ct, onJ y *:hr. land 
piop-j i r:;.ion - cypicolly, rror^atiivr. rc«0 wh^:'f ?. - ii; .uviiJ. 1 abici to 
drivo the vehivl^y lorwfltda, -.kjJ Li:C'r<* iu iriC-.ri ri'.^ st.ovrj.ng. Thii: 
) 15 V c r c I y i i jr. 1 1 X; <1 i v e r c o r. L r o 1 , ^ r. d 0 *t 5 c .1 ' n 1* i o v.- 

procjr<25:s. The □v:ji 1 ^ibi li Ly ot n<ir3::K c^^^oiino .: pii r '..i rly 
iTn|-c»rt:;3nt when, for exci;;»ple, ^ppromchi a f; ! ipw^v i.^": thci huxnk 01 
i f^»sn Jrilowing river or yccifroni-., M^cuiO prcpolltvr.s or y^r.i-, c^ii': 
be bc>nej:iciAl^ y «5Tr.pioyc:d tc- deliver vcchorcd thrast .in iv^iC*::^: 
wliich can mainr^iir; vi.-jriicle ctat.To:! l v.'Ilj i i vc ro a liistK.; poinl. cn 

of fee V. . 

rlaninrt iaxphib.iaurj vohic'ios have considex y gre'O^.oi: 
50 c?ppeaJ. them displacfii'ont vt:hi .-a.*??. , boc3:j.s<? at wU^-.ii' .jr«/jtcr .wpced • 

over water. Y\o^e.\'^.*J , to pl-jrii?. foct ivd y » t!ic;y rriui;-i 'rj:^v;=; a 
r«orwc»rd wo^chc. bicso, i:o cnr^uro tijal: the bow r^A. ei Lh..: 

wa-er and ubc stern isiti" down ii; water. Ti? a :io:ii.*Word wciciju: b.'i.ci.s 
.i« ivomhinwd wit)-, frnrf. wftee.'l dri^'c, ro c-riaurc th.-t r.be J:j/'.^r 
whcol.*:! to touch ci clipway i;.jn powor the vt:»hicl(2 our. of v;;^tor, tMv- 

• riy road hvindiinq clmrrti'JU'jsri.nt ic^s cax-i bo: r^c^^e'.vh*: t 
une>^p«ctcd, as doccri.bcd in t:ho app.l icant ' co-:;er.fiins; 
applicition, pi:bli.<ihed WO O?l/U:00b. Her.ce, rc^r w:h:o1 di-ivo is 
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pc^rnrrert for - r-.l„!.ir,ci .iriiph-i b-: ous vyhicie . i h,. rtPsignet of Cicn 
a vehicle must be cware that tns first wiic-eis to Xcav« wHier ar.^ 

hclp£ui i;» achicvinij contiOll«0 egress fjroir. w;ju,j.- . 

All of l-v: ofaove corsicJeroiiior)?. ore i.-apo/.v.sint .in (3osiq:-:i.nc 
3!r.phib.iou:v ve!-.iyi- Unvinn opti-.,..: «.vd on-lrtrtd srrt nn-wator 
i.crforn-.rtr.r:ft. Bcc:i,.i;r, ^uch vch.ir.loc hiivc never fcaV.or, g «5 onif 

oi- Lr.e ov^roM ru^d vehicle rr.arJrr-r, it ife- lifc^eiy r.hai: nioet 
f:wncrs a:icl operators of c-uch vcrii.cies wiil nev-Dc have d::.iv«» «uch 
» VMhicI^ bolorw. Aithoucjh hh.-..y ,r,.-,y .iir<,<,<iv. be r-;.:i.U.?,:i in 
opcrntior. ci: boch read vohiclofi and laarir.c v..hicles .cep^rdveJ.y, c 
v«hicio designed to- change over between Lh#.Sft t^c morJc-.'* pr-r.-sonts 
q'-iitc r.ovcl aspecr..-:. Any T.odif .Icci-ion to cor.venticnal oinph.jb.ioua 
vehicle conLiui systc-n.s which holpi: ,-ew op^rac-^rs-. l-r, Jic-C-l C\: os.?..;. 
with the vchiuia. j>art.iciil.*,rly i.-i :;ovel cxpR.rif!nr..e cf cirivii-j 

i:r--.m icind into v.-otor anO vice vor.s«, Jc liky.iy v.o h«vo yro«h 
vai-.u> ir, heipj.r;c d operators tc fco.l At oace with thf;.i.r new 
r.-.t.u:is cr tr.-.-rivpo::t, A v«!,.icle c.::.«.rator w.-.c i.-s c:.j:.». «rid coilu<-;Prt 
ir. mere iikt:iy r« hv> jrs .-safe ccn-crol r.ho.vr vohick, i.h.:-;;-, one 
wiio is Hervc.u.<»1y ^djo.^tiiig .j .,ew expt^ i onro, end is ,i:ii;^r tc.in 

tc how to proce^.r.. The ^viiili,i:>iXiT.y of. lane, end ir,ari»u vehicle- 
."ontroJ ss'r,TK:r,:r, which Tar jis p<ja.<iii>l« rcqulie oim.iu.«ir 
i:t:r,-)roi :• naut:.-, and h.:!ve thu same cor.trol ftiTcct in both ianrf sr.d 
iujr.j:,« mode, i;; vi-cai :3ccp ho:.lp.ii-!0 th^ vc-ivicie opftrHCor to 
'j«ir. t:onr.icJftnrf in Vi^Juclo cor.rrwA. ~iirthO!;:.i!jrc-, the "ovoil.jp" 
period when dr'.vir.r, r ro.-i Isr.a Lu water ;ind vice vcrsj, wh^r^ .-.vest 
co.ii..cijls w«rk ,:n .•?.imi.5ar nunncr to that R-stflbLishe-d durisiy 
reccnc oporcition, wiii assist tho v,*Iii<:.le op.sra!:of in coiif idcfi{,.ly 
•nr.d ciiifoly c;:.->;-.t rcl J ing i:h« vehiciu. 

It is suyo«:..st*'d that the- convention i- prior art ^s.nphibiou.'* 
vehicU'O or yrovidina £.,ii =ho.':.y-c,v«r i:rc:n .r.«r.;r,e to 3i.nd ii.vd^.- 
ar:d vice vors>-.. i:,u.lydinci d,:>co,:i;iing oi !;i«rir.e drive, .-io bcccd on 
ui: engineer'. -i unde ri-tendi.-iy wi sc-p.ir«i!:iun oI vehiciu ir.ocier., 
Mother than .u conaidera f..i or; cf cayc oi. use by c n^vico operator , 
«ncJ i:h.sL t-.his h^s inCluoncod pri^r art ayatemc (as i„ ys 
:J, SO-.^.e-ll to Bartlott «r.d .1.802,4 35 to Kcvsc, where it 
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?;;*echari j Cciily r.er.pssary retract li'.e 5»*.u •.-.Lj-i.:- propu ^ j on .T.Cc^r.:; 
b^roxc- loavinn wAter, to avoiU arou.'idinc of the i^rapoi) i^"^) . 

It i;ho'i.lrt r*lno be noted i: is til if, as ;.m I' he* pre.v.tfnt 
r> iuvcn^: } or\ , ^ r i n c- c! r ^ v f» i n p e r :V: a n o n t i y q g o d , l rj ** c o t . , v; o i h l , 

co;iL t ol5 arc- r-vc^i-.d^rj . rh<L'se Iciclot^ oce dr?.u^h«?s:^->- wO ciji 
.jn;p>hir.i ousi vohicia in bolh ro»Ju inci !f:arir.f} modes. Thy i>ddii:ior.u-i.l 
*'!=Sywhoci eiteci-" oli u pormjncnt ly -virjHy^d marine ulIvc ?nc:y bF: a 
10 drr-3wback undez- ccr'iain condi »: j or^r: whrrn drivinn on Icind, but: nMv 

:t.l£io uyelul in curtv^i^iny any ter.cor.cy to ucieNp^r.f: t f*ti lapid 
.p.ccii Jcrcition on !.'::oivi;;-^ water, w^q:;; ^l',<> greater hyor ocyn-jiri 6r:fiq 
of. paS£?av:if? thi:<;«tJ'^h w^itCff iiR excJiHr'sa^u for U»is» .I. c or ^t^rodyn/arrd c 
HrHU of passiiQC urirough air. 

If) 

•]'hc picjr.ersi: i rv/c^nt: ion prcv.id'Si:, ^n. .j irirrt i^r^pci^iv, a 
pL op u ?L .i or. .-4 y t em r or h n ij.'upl o u v h c 'i e c c:up r i .i f ly : 
a prir.f* mover; 
)r..H?;in« propulsion lueui^y; 
30 l.^nd propul:iio:i ;riCano; ^jr:ci 

p cw (? r I- rn ; -I li! i i; 1^ 1 on ;i:0 ens, w h o r e :v : 

t h ft mp h .-i b i c u s v ^^ ! i i e .1 1:? ir: c p e r a i? 1 e « 3 r. h «v r in c\ n = o ; " i. n- o in o d e 
or i r-i a .1 n d mod « a r. d who n L I : ^5 po wti* j: t r n ji rn i s c c n j i*. <j n t. r ;i n if- m i t >: 
pov;<^r from thw prinu: luover th*-?n I bo t. rar.ffDi c ted power is 
25 Irc3n5r:.lf:teri always 'uo th« mcirino propuJ .*:io7; ^!;erjris wj-.t thcr tho 

vers; r.;(-» iti oporot'i^d 3.P. tho marinr? r,r ;<?.nd irscdo; whereby 

t h o p o V/ j; t; r d ■ , rs^. i c "i n in *5 fi c i-i n d <5 i i v e r p t;* vv' o r t r orn r. (•> 
prim iTsO V e r o:» !! y to t h e rr^ o r i .-r? p :* cpu j. r. Ion ri'c* «i : \ .*.« v/l*: c n t h e v« >i i o 1 •> 
opGr«t*?d ii'i the inarinc? rr.odft; ar.d 

primo niover to bctl^ the inctrino propulcicn :r.*?.raMs and t'ric Icir.d 
prcpnl:iion irteonii whon tho vehicle i r.pwr«Loc ia th'? Tr^nd nuod'". 

Pr«^f «rr»bl y, wh«n -he vehic:Iw is opoi.rited In I- he nmrine ir.ode 
.V'j i.h« marine propi-i:ji'j)n rricant: ccm pow« r t.hc v^:ihic.le to a lipccd 

w r*; e r e u f i:' i c i c r. t J > y d r c> d y n a rr. : c i i f t i r» m <; J 5 i. v »: o r t i f-i v <•} r. 'n .1. o r. c 
plane . 
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Prcf'srvjb] y, r/riQ mode irtr^lucie^ «^nLry v\\ the: vcriicic 

ifite the wat«?r ftr.d erjrocs of the vehicJe Trom ihe w^irer . 

l-ir.a lo.odo: the power t.i-c:r.sr?.lr.::lon 1?..-.-^^- can ^iiTiuI tp.r.f^o'^ii.Iy ti«)iver 
; y V.' c- r f r r>n !. i \ k p .i e r-. o v- « r t> h h n f- m /-« jtI n e p » o p l* J s i c r i /!io -i! n 
:^r;ii Che propulsior. meanis in e'-V-n.l or wtiilecti voiy vi^ricil'l-is 

propoi *. icn.::; . 

rroCcrably, ihc: propulr.icn ijyj t-.-sr; ccnipriscs dccor.piJ r.r; 
n^rfn-S xor seloctivcly dccoupliiio i;:riJ/or cent rol 1 i nrj ti^c deliv.^ry 
of power fror. the prime H;cver to th-^ land prr>pulaion rAi>n:^^i. 

Hicrorably, t:hc pi: op v: or. £:yf:v.e:n corr.prlser. confroj -:«rtrv^ 
i-ni- rc-int rn;. J in-::; aH j ti.'j t ah 1 ft pa r/ii:»e cf each of Ihe prin;^^ 

n;cv<>r, nar.ine propulcicn meant, I.?.r.c propuisicn iue<<i;y cinU p;.^v;<:r. 
rran,«-i,Tii.vi:i;:.:; iiK^iiiiw. Morn pii^JlerHbly, the Co»L.vv1 5:;c:Ji:5 C!j:iipi.ir;-i; 
electronic pc<^ .:03!;ic;9 KicaiiiJ oi)c:/or ci'aci-.iical, rncchaniciii, 

coT.binatior: v'nerooi'. i'rcf.c:;4rir.: ; r^t:* control !;to/-in:i i«? rjt iecisl: in 
pcsrt ir«»,r:e vrj.i 1 «bi#-r h drivft: of tUi-t vehicle r.o i»naJ.>Ie the 
ori\'(*v to sclocw or connro.:*. at ieacr r.he Lollowiny: y (.^i rl../ riy ^j-J 
/stopping ol= -jhe :-^r. i!Mc ri-.Qvujl; i!U-3ri:i*:» or luiiU n;wuu; iiLCM?i.inCJ O.Z f,.,^. 
vt:)Ucle; ccai ioiectlon; ar;d rpoec: of tiic veMclc . It it; 
proiferreG thciu tJ;-: ;^p^^ed Of th<v v-hicie both rnrsrir-jo ^r:d X^ncl 
modes i:; cunvrolled by the? d^^ivor 'J^^ing "i ^5lr.^:^lo opc-:ici 
contr;oll<5r. Prorcrcibly, the direction ot* tho vohiclo both in 
marine cmjg .lor:d uic^dci; i.y codu c'j*J Itcc? by the dri.vos: Li,oing a r.i.ngic? 
/:tcer:ing cc>nt:rGll«r. Tu rl hcrrfno-y , i l: iy proTe^-r uhJt the 
vehlcio 9erij;bu>i boi.i: in ;ri^.iincf cinci i'lnd n^odeci is conuicil'i-cl by 
Che drivers uciing single en.-o\r ch^inge/sfjlcctiorj cont j;on.({; r* . 

Prf>f ftr■rt^^.•! y, l-nn pr-i.ine r.ov-r nf fhfr> prsopi- ! i .-;!» .sysr.orti 
ccniprieey a:-!y one or a coii^bina Lion of:' the lollcwinq: d ypHiV. 
ignitior. ii!te:;r;.:il cornbiini-io;; !5;uu;,e; a co.T.prc.-j.vi od iyn J. lion 
i ; : t i* :'i ii i t.; ctnb i.) t i c;i tj 1 1 « j. n ; c. n o 1 e c t v i i: r:io Lev; .i i uo 1 c o i 1 ; o c 
a h y b r i d e r. r. i no . 



25 
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systR.Ti cc5-.priuca one Oi" more jot crivea- 

Prc-fftrcbiy, the J.and propulsion niea?»5 oi" the propuioScn 
i5 uysCojT. ccjnpr.ises one ct more drivoble whe«2c. 

PreLorAbly, thn powcsr C .:ar=siiixr.si on .xes.-.s i:: inticqiru.; wi'-!. 
/the pi.i.<i=e iROvot. rcfiteiuh-y, tha r.owor UransKiACKif^n ir.w^rss 
^ow!>cis<!3 a ini3r.i.ne power triinr.mir tiny r«>c»ns Cor r.sKt!:;rni f.tiny 
10 power fro.n the priirso .novot to the m^r-no propuisic^n :r.«o;.» .^n<•: 
Jane power r.rensiaittinq rftcar.s toe- tr«r,.:r.atv. i r><; ^.-..w.. r- troi:, i.he 
prjn>.i Tnc-vor tc-. «;hc land propwlsjor. ir.o^nS . V'?e£oroa-.3 y, the marir.o 
iiivJ laT'.d yow.?.- trer!cn«..i ssic-n n..?fip.s ajc- of the >»i-.m« ryp«. 
Mj.i.c-i.r.ar.ivu..-y, th« marine .inrl land pr..w«r itansniis;,!©^ ra«.if.s -ir's 
!f. d-i •*'t«-ont types. 

i'j-&r.?rab.ly, n:h.; nsrirn. crirj./r..r i^nd powu-i t.:.::r:s=.:isJ:.;.-i-. <«c:.ir:8 
i,. «.jc-hanica2 . Pre Icobj y , ^h- rnocruinicil. pi-wt^r r.r«n3r.,; s bn 
niflrins is a w^riuoi or automatic oc«>!:bo>c or coi-.tinuoualy vari^bie 
20 fran»mis..<«ic.» for providing ririv^ ;vi« drive sh«Ftn) to .-.ha iJ.arir,e 
and l«nd propulsion ssioanss. 

Tr.«.:i;£ if. i>yclra;»lic. ?r.^t«rdb2 y , ch^ hydr-'aul ic pc.w«i tr.-.r..smii-.s^o:, 
25 Tuftanw includes c.n« or r.oro l.ydrnwUc pump.s tor fs<?r.er«iV ing 

hydtaiOic power (cronsmi.tt':"^ via hya. cnl ic .ll.-.'.s) oi.d or,- or ^.r-te 
hyOicvili^: r.;ol:or:= .Cor prov-idifu; osi'-o -co tiie m,iri»« r,.nd/oi- .Icivi 
j.; L i:i u i. t; i on int:: any. 

3<j Alt»:fr:riativt:iy, Th« n»arln-> and/or lanci nov;;ri: vrar^iimisJ^^ioi^ 

ju-dftr: nri cloctiric. PrcCcrc^bly, ::hc cl^ci:ric r ui^siul f:s.i.r>n 

yo;.f^ratinri cli:?ctric pcvn- ( t:r<ui::n,it too via wlr<.:o/cflbliny ) «nd or.o 
r.t n^cic -lect^.ic motors for pi;cviHinr3 dr^ve th- ar,d/or 
^^ loud pirouulsio:'! ir.eiKic. 

rx:oto:.<ihiy, th« pr.irro mover locatod in th^i) rr^iuidiy or Lh<j 
roar or th« an^phibiou^i venicie- Moro pr-f *^r^^^iy. tihc priis.e ni<we:: 
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5.0;!i in ior:<5eh. Vot ncre pio lor ably, r.hc cer.trt; of orov^^y is 
yubycantial j.y I.S'Sjp. from Iho rear of sn aiup>jibiouj vc-hiclo ot 
5 ^.&2r.\ in }.ongt.h. 

PrefoxaV^ly thf? priine inover ia r£rr«;:i::ec,l r..tc;:i;. vsjjiiu-^y in the 

A 1 1 c r- 1 ■- J t i y o 1 y , t: ho pr i irio mv v o i J i.- r r a q^r d in } ir. i n t h *^ 
1 0 a m ph i b i r> o s v e h. 3 c i ^: in u M c- r t r. - S oi: ^: h o r K o li l i-i - N o r I- h c c- 1 ; i i v: r u t i c; : i . 

Frererably/ she pri:r:e mover hay ir^re jrol pov<er tokc-ot i: 
shsJit which is ui^cd zo provs.cis; powor diroctrjy t:o tivo itr.iLSnc- 
pvopv'^ ^^c*'"' J^'isiJi;. Preferably, tt^k pri.-^ie rr;over Vw*.;* i sii^ccrir^il 
15 necirir.q ci^ <■ aiiyu:::\or:t: .such tihal: v^-^wor i: « >c«:^-oi* 1 iJljull rotK^ww at: 

.7 p c •:} d i 1 :.' r c r: t i*. o ; : h :i *, o7 I i : e r r .i j ;^ e rr. v o? r . 

d©scrib<*d by way oi ftx.^sniple oiCy wlrh rH i iwrt' the 
20 cicccniCi^i'iy*;. no dr^iwingi;^ in whiri";: 

Figore a is :;cl\oi«atlc :>vlxrvi^M^^ 5 Mu:? t rr. 7 i n^: /i pro:?u:i ion 
if y fii L /rt &r.i::or<i \ r.q to Ih o p r o :> % n v c n t: i r.:- :"i i ii •: a 11 d in hfi 
<i:;ipl;.:.bioy.<J vohi c i.e ; 

Fio»^-»^ ^ i ll'.!r-t*s.^^it.oi; a fi r.'>.!: pref«rr«ci eii''onrf:: rftcnt: oC 
.^.5 propulsion r-yctern ^ccorcim-.^ to tho r..rvjy.*'<o.\: J.r:V'i'.:Tt: • ori ; 

.i.:-iLvr; f ace for cont Img tJ:o pi'opi!ir.icri yyyi'-ir: of ^jjiirca i wud 
2; «in!.i 

litfjiexriria fi i-'fit to Picjrc X, v he L-^i .i :'j i I' ij..:l:rc;tcci 
^•1 ,7Che»aLlc v*vorviow oJ^ :i propulsion £;y.r,t:<?x. .^i^TCcrdiriq the 
r» c o s e 1 1 1 i n V e ri lion i n t .1 i 1 e c: i i> s.-- : 0 lor.- h ^ h -5 o : : v c: h 5 • ii- 1 0 . 7\ rt r i 1:1 o 
35 .movor ;>0 providcG pow«r i:or propoX l^f^a thy ai^pJiibJ cue vofh-icle 2U 
v^h<nn opcix-^^tiric t>«'-h in thi's .itarinft and Irn'i^i mocic:;:. POv^-jr q /.a Led 
by tha pri;r.e mover 20 is distc iLniLed vii^ powor rfsuarai fluiorj 
!r»fti?n.s '30 to .'X nt^rine propi.il ion mc-arii; -iO zr.d/a: » irsnd propvloiors 
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tri*>arss 50. The rtcliv«::y oL pcwci* to fhc: r'ryp'.-:Cv i rrtDrint! 
propulLiion ,-;»oans AO and lend prcpi!'>53ori J^O via the power 

i ^ana-ii-yyicn nii?5n.s 3C is ccjnt^oii<"d by a %:-:jnLrol iTai?i-ir.."? tO . The 
::ontroa n;o<»nr. 00 octs cst Icu&t !;■! part on i) input.'; fron n driver 
S oi: Lhc vr'hici'? 10; and 11) inputr, tro.ii venicl^^ r;:vri!?ori-. (r.oL 

:ihcv;n) , i^ncJ^r ccntrci of an c.lcc-troni c control [r.oiiule (VX'M; 

\ti^'^ :\howr:) usiri:) conLioI Ionic well HisOwr. in t>ic-. .-jiL (f.c- 

q'.jr:or,ires and ccn'crois tha dfJiivery of, pxower only to tho ir.aiiinc 
L>rop:.5jts.iori Jtx»>riny 40 in accordance wXUh rr:;:V.roi iiipul^ is:o.-« i.lie 
cJrivrti", aiiO zhat whi..l« operaUiny irt the .land n^ccJ'j, fne prrpuisioiv 
15 system v^**"^"^"^ '^^-^ cc-:aic.l6 delivery ot pcwor uo bcjV.h the 

ir;a;;'i.-iC propulsion ncun^ 4 0 dTifi v.hc iar.'J piopv..1 .-iJ i <'wi rriei^r;:? !jO in 
a-corr'.ivj :•}{■;»:• with «.:anLrol -ifiputs from tii--- driver. In Ih'-- i -mj t 
• in%'^'n!;.i.or, !:.!)« /:mp.hibicnis vehi^:i« .10 Cv;n operfita a:i only (^rjti ot 
two incdcs. Tiio Ciri^u is a nt.vr.ifiM Micd-is wlji^rc tl*.e v^^thicle 10 c«jj bw 
drivcM only on v.«at:cr «xthor .in .-i t!\iliy d.l::!plac^■i^J mode of :i.r; 
Tr.'.ih i:p;oo<;l pl^aninq :ucde wr;ere r;iiri:::.cieijL hycir{:::f:yn;5rr»ic 2i.fi: ij:. 
dcuiov'-rc by t)i.routj)i-v.ater r.pood thc-it '.;he vehicle .lU c;.-.os 'ip out 
cf r.h»v wMtor *iiKi urtto plan«. Tli»i l-ccOi'uJ i?? n l?at:d moi::<? :ir. 

25 of th*» ?nnd iiiovie ±z s.1.r.p.ly drivintj V.l^c veh;r;le AO normal land 

< c.jri-::i v i nn.-^; , t'^e c^ir^e of r . Thp ;ic:cord p^iriiT^ is «ni*.ry oii 

the v'-'^hicie .10 into C;v^ watev fiO:a the? l^rxG, iKo third pha:;u 

v:',4i.c:::r. rvt th*? ve!"i.ic.lc jO from the v;«ter oi-:V.o the iurid. In .o.!.s 
tiiroe phnceii the li*rtd ir.ode, the propv.l .T- i.orj 4:y»tCit! dolivisrs 

.>0 power to both r.h« rriarino prcnu.l«io;i ir;e«Tin>; ^tO and tV.c limd 

px'.?:.>-jlr.:' o;! irx-an:: 'oO vjnder the co.TJTsarid of cor.'.;rcI mooni; 0.0 actinu 
cTi i:;uw^:;? from i:hi? nrivttr, 

Tr. can c»e shu;'; th.-^t V.ho propu3..'i.i r.-n .«:y.:?}'.ii:m «f:cord.iiKj to 

1>5 cr**.v«5:t: ir.vusit ion ir^ iibown i:;ch<i?r.ic» t xc-ol .iy ?ind k.bv lykc the r^'>rm ol: 

:i\,:iV\y rj- i i:crc-n t *2.T.br)<:^.i rr.ent.^i , For cxciinp.l o , it w.i. 11 he .-ipprrjciri t tui 

thziz triM Icind p/.op'jl c i on moaay 00 ivuay bo cfftsctcc by v;cjy oJ: two 

wh*^Rl. driv'^, oit.her front whc?o! drxv<5 or r«ar viheel drive, :>r; 
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Rcforrin.7 ricy,t ro ricur^j 2, therr i;; LliuL^ od 
<j pro£orrcd e-inbodimynv cC propulfiion sy.s'c*^;:: *iccct'.ii!i.;j lo rho 
*v :ir<^i^pnt ir^ven'crion which .Inctailfri ;r. 6n iiinphibious vchic'ir; 10 

.'idcpliing tHo loyou'*. o:T two whce.}. dri.vfi iroiir wheel cir.lvt::) arid 
h3 i n 9 ra i g - .jt^o un t o -ri c- r. n i n r \i\ r « ri r r^o u n t od n n ;•: ir c X d d j o bo» 
•J li od j . In t*. hi CO f^.t: cx L , a i^.ict - rr-cju n t; ed t: :*! c; ino i r. cor. vo n t : r-nn 1 1 y 
r.ounsTPci aft ot the piissc;;yt*z yOiiUiiiy cireo, h;•.^ i r. frcni: oi tiic 

:0 . roar sNi^c:. Hov;ovt^i-. thoro ic i=in C NcrTpt. : o:^ to this rul^;, 1:: that 
the FrH>nr:h iiobbycar ciiT.ph.vbi oui? vehicli? ha^i .rm tTM;?: j ii'^ inoup.tied 1 r. 
the centre of the vehicle, and inci viduc*.! i>:p?«c.'r;f7Gr coiapai ttn-vj-if c: 
«t l.h« foux cocnerti wC thr^: vehicle . The Hnbhyc.-»r iuust be 
r:on. Tide red irdd-cri^i. :;od, ac tho or^cjino 7.$^ sr. r.ho centre- oi" the 

«5 vehicle? bcL thu iayo'ot had vnriop.:- practical drawfcfci;vk:s , and the 

H ot.?Xj y u *j I. war. not a c ornme r c a 1 g c c o s c » 

F^otwrnlriy to Kiai:r« 2, tho pciiue never r.rikOa the torm vi: .jii 
internal cnrnby .•> 1 1 or; <inuis:o 1^0 trans ver ly n;C!.jritcd .i.n J. h.ft middle 

DO cr rear of the ,;n\phibioua vchiclt* 10. I'ho powf>.r t rc-^nrifrsiiisioii 

:noar.s tci)^*^--:? ir.lio form or. r.ir. ciul(..M{-i.i t iv y«:.-inr box 30 ,?.r!(i oin t .Vc^.'iii i v 
drive frorn the "interr.al cajal'^Ortr. icjj -^inainc 20 ?M: r. r^^ngo ol yt'.ox. 
raLioH to driver^haf t« a pvwei twHko off (rTO) fih-nrr. , 

Dfivoshattc 3^ eac)s de.li.vor drive frou; tho aiitOT.ar.ic <:eisr ix^y. 3C 

i5 no the l»:>d pryp'j l.i^ion niearu:, i;-} ih'.^ fuiia of two re^r v/".Kv7ia liO 

r.oi.» r. t « d c>r» « n d d r i v e n b y d i v c c h ti r t o 3 -1 . i? s <•: .i v ;» h ci l* L 'i 4 
includes <i dviJCJV,plv.-».r 3G in crdcr to cc;^trol wt-.a nfelivery vi.* -Jilvc 
ro e.r.ch oi* th« r<-;<ir whcelis C»0 , Although two d-rcc-.jpler-s j^G r:rw 
chown , a J o c y upj. r ma y bo f .i t f*r] to en « d r i vcr 5? h a f t on 1 y , lying 

jO on t h« V c 1 J i c 1 e lia ndbr a ke to j or: Jc t ha o 1: he r dr x v e r. h a 1- 1 . K-o 

dcc;oxipl^;r 36 la preferably r..t:l: Uod by hydrai;,U r::e<iru< (not 
rjhov^n), and built iDto a ccnsrant velocity (CV) joint, h 
oyiichLon^esh rr.echanic:^ n^y also brt .-.iicror per seed, ^ut; d*i»wviibud in 
the 3ppl'!.^:r?nt' fl co-pending application, p-jbliuhed ac. WO 0."/:10?.?. 

:j5 Or.ivo from th-^ gear box 30 iis t ianiii-r red tc.-* t:hf: jji.-i r i nt^j 

prcpulciior: ryx-anr; 40, via the? pnv/cr tr^ko off shaft 32 ann ;:;o-;pl inq 
33. In th.^ i". p!:t;?f i:;;::;(2d «^nibod5 inent , the .-^a r-s«^ pr. opu • ivi on •:;«:■ ci! si: 40 
taJcos the form of a jet drivo as dis:j)c-)5Cd 115 tlje applicant ' v; co- 
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25 



30 
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A:: ,i>flntio::cd jbove, sn e.1 cctroisiy conrro.1 tr.n.Hilo (ECM) {net 
:.Jiow:w fcr^s c£ the central :nc....c 60 usoci to ,?ff^>ct cor.crol 

oz- the. £;ropu'r.icr. system, and rtoor. in pon. upon roceiv-r.^ 
i.-ipuU.-? from the driver oi th« vijhiclo 3 0 vis the driver int-'-rl«o.- 
VO i.Uus!:rat«.rt ^r, ?iQurc 3. The rfriv*v interface 7'J c..n bP. ccc-o 
to take t!.y icrm .:.f a typical voh.lcic doshb.;,=.iO laycur.. Th.- 
• rir-iv^r can seen to hove a v^ncr^.i ^r.lvjp.g pc-iuior. wnth 
pa«s^r.c5ci-/cr«x seato (not shov.:,) located oithc-r iidn <-■: fhe 
crivor's sv«t. 7»« Kcoting ,-.£ra.-.qcr,H,nt or.d .,.ij...r.l:ncr.u »uHch..r;ir,r> 
^npioycU is Uisclcsod in the oppiican::?. co^pcnciing nater.t 
.-.pp.Uc<»t-:on no. r;po2Je60'I.7, The .-cvntroJ. .T.oar.r. r.« ;;,oy .-.i-.-.u 
i»t;.l«c!c an =c:r,ition switcM and .^n -iruiiobi .liacr syntom', c^nd cr;«inc. 
and 4^;,rbo>:/t.-..n^;niU.,:i„:, m<:n.,c;or.*n V. cca,pu tu:r s , a.. ,r. k.vnwr. i„ the 
.5wto.nor.ivo a...qinrtcr.i art. These adcij t j onal itc-.r^s :r..-sy fco 
physi-.-^iay .->«parftro to, or i.-^u^gratnci wU'h. uho £CM firri/or cho. 
ucj-i t r j .v.c A ■'! s to. 

W.ii-.:-! .-oferoiicc also to r-icjurc wi-..;.-h ciepict.-j .<i fi-cw chazL 
i.l.-i....<crati.-g ih- fi:nctit.::c.Jity or lh.» oonu-vul u.^,h>s 
Sr.corp<,^rati;.c5 tk^ KCM, a £i.-:t prefc-rr,-: n-.ocic of operation i.hc 
.arrphibj^,,,., -..-ojiicJe iO w.i.n nc-w Jt,o describee!. T.h^ driver riipt 
•3r.tiv.-.t'.,<. t;.;-..;. ccnu.-,0.l ricsnc GO of t.H<. arriphibi ouc v^-hic'c 10 by 
■:n.«-.orL-i.-uj u key a.-.d turriir-.o civ.- iynU i.nn in a '.;onver:cior!«/ 
ruon.^ar, step I0i>. Thr. engine yLurter -.-iterlock wiil oiUy pcn^iit 
.starti.-..^ or th- oo-inc 20 provided that, the cjc^i a«2«ctor'or 
r-!>:t-.c!r..:;i;i- r.r^f,««-.i5aicn selector ^.j i., m th^ "sicutrol" or -p^rk" 
pO-.it.ion, sl>.H .l.:.0. If *c, thon Uhu ^.nqinc .-20 ,t..X-t^,, .,.„p :vo. 
othisrwisc th« engine ^0 will r.ot start, .sr^p 2.'?0. 

TI.e c!3:iv«>r can to.-ictol the power ^cnoc&tod by trie 
o-^nnino 20 o^.i.-.r, an .icroier.U vr perfal 7,'. as i.-. know,, ir. chs .-.rt . 
.^cco.)erator pycJ<-i 70 CT>n^ro.l;; boi:,'; tha power «or,e... e-d by thft 
erunir... ?0 ond th^ r-.sliv^.-y or thot power re tho j-.t dr.vo 40 
«r.d./or wh«^l« so w!,«n power is boinu tvansniit. tccl ir. ..i.!.h..,r the ' 
:;iari«e or the- i«nd moo« . Whi •,.,!, in th« pr«^«ix.d 'vinbcrfimLVit 



11/14/2005 HON 08:02 [TX/RI NO 5273] 



IS U4 I/U3 f 



PCT/f; H2(?lM;i>»:: 1 .1.1 



10 



i5 



7.0 



?5 



•JO 



3.S 



Uiustrated the lianajuission .!» sr. outonwtic qe.i: box •-.•u.h 
^ssocUted oec**- s«l«ctcr 74. i«: wiii bo ..ppreciaced th^r ^ :r..3r>ual 
t:.-r.msris«ion mcy bt- proviciftrt onri include a ciucch padai for 
enq,iciir.g drive- as is knowr in ths orf . 

A st«er:lr.g v,heo3 72 is aicvi.riep for co.iL r:^.\ A ir.y t:h- 
suserinc o£ the vehicle iO, again both when in i-.hc nwriije and 
.l..::d modes. st.e«ri.-.c. of th« v,^i,ic:2o JO .is effected J..-, bctli «ai-i.^e 
^r:d lend modes by rh». steoriny «heoi a.^ .^o^ cibcd i... the 
f.r.-pliv.:i:.!-s.- co-pandir.ti poUc-nt ^pp.: j.i,-at:ic.r. no. f:R0?r.9i ".2 . i . 

Tho daaJibotird ioyout i n<.-lvd*.-i. u au*-.i«.s of d.lois CO for 
lnfc-ini:,cj r.c,^. driver <;? the spc-id oi- Lhe vehicle 10 (B.-?asi;rod in 
r>:y.i> cr ktr../h who!: o:i lancj or on water;, -cv.y.nh^r -.-.ith rt-r:, or p>-.we,: 
outpul- from ^h^. en.;ii.-.e, and re.-jper.r ivo tcT.pci.-oi.u...,: ..;»(• 
ysiuyec a.? i.s known in Uhu a jot brsfce po^.'.-l 77 i-..: ^'.^vicH^d 

i'oi rtttcuation ot whc«i fcrakc-a,- .jnu o parking hr.ike pedal 78 iy 
provided tor .actuaj:.tr..j a parKint; bc«ke when T.'-ia- v..^!;Lvl^ JO ia 
paikcd Af! J.Knd moao . 

»c>:r., utep mo (mcdc ident ir; r.it.; !>r./.'jelcc!:ic=n:. , sho 
iX'.-.troi means 60 determines if ;,u,>:ine mode har; h^.^n j:r,l.-,ctcd viu 
..e lector hi^trni-, G.-^ . If miirin,, n.ud« has bodn or i.-5 s,c3ect;cd, 
•:hen as cart, of the .l.ond to :n.:.rine mode ci>,i.;y«, drive i:o the ro.,d 
wh.>oU: r,0 is dct:-.:.-.:p.lcd. iipnrc;, wh^-n gc-ar 2e.lt.-:;f.c>r 71 ,5 Tnovcd to 
a "dpivc" position, «tep 170, pow^r /iom uh- cn?.i.-.« 20 ir. 
transmiUtcd to the jet d>riv« .10 only, ytep ISO. If r.hn ::,«rine 
rr.odo ha:; nyt been aolectftd, then tl.c cuntroi .T.oan/; 60 defeuni.-.es 
.7.t itop •40 .i,f iiinrj mod.> h.-n.-^ been i;t:l....':tf;c.: •.•is mod- .■^oUsctor 
button 62. It i.ar.d mode has be«n or i:; ii«U:tMeci, "hen p.jr:. uf 
th'-> mar.-Lne to l,inrt mortfj chan/je, d.-i-.-c to tho ro,ic-: wheft-s S-J ii 
rouplcd. Honce. when ijear .*i«*.l«j:tor 7/! is moved to n "driv«" 
posiv.'<,n, .st-o-.p l!30, t).^. ..ngine 20 prr.vSrfc^ power tt;, Uxi wheeitv hi) 
via Uhe gearbox 30 nnd o-rlvc-r;ha J l^; iM ;thc d>^-c.c.upl er r, :50 boi.-iy 
coupled) cj.ui ai.so rrar..-im.Us power iro;:! the erc-ino ,70 to the- jcr" 
dr;.<v^ .JO via the pow«r t«ke ofC .shait 32. 1.-, «i'cher .T>odv:, comIco). 
oi the vehicle 10 ia thsn etfcctcd by tho driver u.sin^ tho 
«l:ec-ring whc«i 72, accoler«tor poddl 76, foot braV-.s: p«rti,i 77, and 
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c:(;:;^r .oolccv.or 74. Nexw, the coritrci neo^rj piocoocic to si:t!p 190 
ar.d ir a node change is detected, the 5ystuf?p» returnis zo t::p. rf.nci*?. 
iJsjnUix^ic^t ion/,'?ft'i.ect ion ruuUinc: at .130 nnd the Csor^trol procQCS 
cofi I. i :^ue r» . 1 r r ne 1 i V e J. y , i C no mode chu r.c e is y e 1 cc t ccs by the 
Orivo/; v:d the Jr.ctdw :jCfiGCtor bwttoi": 82, Liu;i: uhe cor;i::ol ine^n:^ 60 
prccecdc to ;^tep 200 to ointorninc wh«t?ior or riol the dr^v^r has 
selec-tAd to stop the cnoin^ 20. J'l r.ct/ then th,?. cor-rtroi means 
ro turns tc the start the mode id'^r.t if icot *» f?n/5JGiectici.'» i csLsrir-o 
At ntep i 30 Ji':cl continuos as described CLbcve. However, jf the 
driver Sh!."».^cl:2 to "r-top the enyint? 20, Lh-fn t-hr." control sv.cari'^ (30 
rr^vo.o to wttip 21G ctt which, point tho cuciine .?.0 ^r. shu*^ ;.:own wit:r. 
I. h cr V e h : r. ."i is c on t r Q 3 p r o^: C: f. t e rri i i a t i r. g t j> C c; p ^ 2 "t . 

In «jn arsalonov.S process tc Ihc above*, when tho vvi-.iclc i?. 
con ver t»?r! i?rc:r: irtarine inode Lo Ic.rsd :v,n<:^.^, the vj}-cui decnv:p ; (=» rs .-'6 
.isrc cQjpVvVd, £:o tJVi^l drive to th'it rt^arine drive only n^arlj)^. 
rr^odrt \ rj car. v »^ r t w d L o drive to Mia r i n © d c i v o and I o h o w t; y c 1 ;> in 
i^nr! rr^cdo. 

T t S 11 1^ e a :o p r o c i o t d r. !^ t w ri i ? !: in r. h i : p r c: f r r 
^'U'. bo J indent cieRrrribcd <\buvu tho pri:r.t« :r»ovcr 20 tdkoz th»^ fori:', oi 

n 5 n t r: r n «•» 1 c on» bJ.i t i cn o ng i n e. , t )•» o 7^ r i sutf mo v o :: 2 0 «; n 1:5 1 d 
«ri ttJirnativKl y Lssk»:- ih^ £orm of a c:;?:i:urc3£;io:-. icjnition inL'jrnal 
comhu:5tion cn«jiri*'.', t::n o.l^sckric motor/ n 9\\CiJ a^l.l, a hybrid 

u cj .i I 0: or <J rs y com b 1 r, v'i t i on L h e r e o L . : ; r »: h o rxvi r 'i , w ri i i s t t: 1 1 p c> w 1? r 
t rsr.ftfni^iiiicfi :;'.c'vr:.o 'jiO t.7.ki=?s tri*i> iorj;» of .j ccnvfinr.icniil ctu !:.<;• i«at i c 
aearbr>x delivering pcwor via sliaita irifi axles fincluuirx; o power 
t <3 k f;> f f .•s h £1 i I ) , i t w i i i b*» p. pp r c c i it I *=0 I: h j t r. i r o L* 
alternative j.nyouLy couic: hcs :fnplorr,e;it'.:d . for -i-xr-ifnoi e , the power 
1; i cin^Jmi .i <j:i !f.<>ai;S 30 corlri i i-jc I oz- tciKo t- h--? forrr. ot n 
cont 5 p.uc:;ii3ly variohlo transnii.'i;;>ior. f or prc:viijinq drlvtr to tho 
in a r i n o und 1 ,*) r. d p r op i I :« i o n n\e a n y , i r. p o r t j. c u I r , it i y u v i s 3 c r- <: 
t hfj I if t' h « p r i:nu mo ve r x ::i CkCi electric t or o r u u- :\e r r o -r- 
e 1 e c t r c: i t y via « p. alternator, t h a t on e or ii:o re o 1 ec t r t <: rr:o t o c y 
coi.ilt?i be.provicu^d to drive on?J cr rnort^ v;h(:.'ul!: or.d/or tne -jel 
di-ive. 1 L ively , the? prime 7r;OV!:M: 20 cou^d pOv;i^r a 'jyciAr-iUi i c 

pump or pumps :5uch as 6 swash plsire purtip, and power could bo 
distributed !:%> tho whec?.ls ftrtii/or ;)ot drive by T.eonrs oi: hydrciu) ic 
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piping onri prcsfiurxsed hydraulic Cl^^in wJiich t5riv,.^; a hydraulic 
;;tor_oi: or rr.oLurs coupled dircutly to fiacU wheftl C-C an<:/o;. ic-U 

Fyrthcf»ore, it will apprenintcd thist-. dizfcrenc 
fiiOChanicJj., electrical an<2/c.t hycioiJli'.: hy^ri^i ;:-yrV».:r. 
.rcmbiiuicir.nn coiilri be Deiict -: ciaiiy employed. For c>;nripi«, zh« 
prime.. ir.over 2P coulcS UoKh c^<« CorR of an Hp.rerual c.!Mntau::t i r.n 
er.oirso which provicies ririvsi isior-honicwlly r.o u diivu- -'.O v*j 

qc«il->cs and 5h«fu cc«r.bi.-.av ion, anrt which picvides d^ivv; 
hyo:.-ar.J.ico:Oy to cn« or .'i.otc v.h^n.ls 50 v.i.i a ov.a.;>, p^-'-e pur..;:, 
ivydrav.iic lines and a hycii.-iulic meter cr. th-^ o;»« or .«cr« of tl.n 



wheel.--. "iO. 

wMJst. it is prcfwtr^td that thp marine protMilsion 
!n«.-sris is as->bodic.c! ir. the fora> a jot Uiivn ^C. will b-v 
.■>.pp-.CT.i.:.t:o<3 th-t: a troc!: r.isrml prop«.!.ior .^.-.d propyl l.er sh^.fr. 
couKi oUicrnativcly onpioyec. Si:niloriy, whilst iL h«s T'-isr. 
cifscrifcod that the land propuJaior. tr.fcans r.r^mpt i s':.^ rood wh«6l = 
0 L'O, trficky cov.Jd alucrnar.iveiy V.e Ginul.oy«fJ. 

In ail r.znoii, th*.- psfticulcir pxi-!r=« :t;ovoi.-, »ari::o 
p:.ornasion iond propu3..-i1 on r.^-ons ami pow^i- v..-ar.6!r.is.s.ion 

r.;con.o, r.c'jethc*r with their ^ssociaiiod lsyc-..:t. is aduptc^d ?is be.*.?. 
5 s=:its: the partifMild!; application of «*.ph i bio-.;s v-hicK^, a« wiJ l 

■yc r«.-.diXy understood by tho .-skilieri person i.r= r.hG oi.£. 

Kurthcrmoro, the pti.:© raov«r m«y bo .-aovinr.ed tran.-A.er.'ScO y 
r.hov.T>, i.n the risur«s nnd c^s des'-sifced in the applicc.ut's i:o- 

;0 pending «ppli<:«uior. pubiishcd WO Ov;07S:.95; or loncituUiaally , 

i« icund convenient. As-. c-x«nple power train rot«p.asi ng .-s 

icnciilcdirw-jliy wountod pcimrt mover nsy bo found ir. the 
..ppUccu.L' » co-p-iidiriy dpr'^icakioii publi.ihcd as WO O'/l^OOIi. Tho 
propu-sitM; cystcm described above may bo par ticuKir.ly »^itabl« to 

:i5 an a!flphibious vehicle incoipor.i ting lond wh<:e3.« which :f«y be 

r.t>t:r.-iictcd above- the watnr lir^e tot u.sg on water, «rid psrotructwd 
below the wotor Mr.t^ for w-T-e lof.d. 
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1. A propv*K-?^on syiJten tor an ar^p'n t»iout; vor.iclc or.:r.pr iuino : 
a pxiuio mover; 
5 natip.o prop'olyiori mc-ar.a; 

control ;ncanc Tor cy:^troll:s ncj • ^diufitobio no rAme^ivrc eych 
or the prime movor, mariiiv p^-^P^^^^ -i '-^^ proj^o ] v. i op. 

tht- 3;r.phibi.ous vwhicMi: is opcrah!-^ <;ithcr in *i !:.;M:ir.e mc-irt 
or in a land ii:odc ard when the p^wer t rHr;niui ::5t c;n rneun^J trans^;^it» 
powL-r from thy p-iJ^'*? i'^c^voi: rh^n rne t: rcir.r>Tn.i »; trrri rjowe-r 1 j? 
trc>.Ji:Jir=j vr.cci aiway:: t:o the- :t>arino uropulaior. mfianc whothflr tho 
15 vohrioie operated in f.he marine oi; iuiid Tr.cdft*; v/hcroby 

Lhc pcwec tiCin.T.tr.iGa:i.c.r. inf>,ir.G Crin de.Uvt?r pow^r l-om rhc 
prlnu; movor i>:My t.- the rnar^no propul^it^n mocin?^ whfin th.-^ vshicic 
■•.T. opcrcitod .in the Mrine ixiocle; 

tho power i:iani;rni5::i;>:: TPeans *J*..n deliver pow«r fr^^rr: the 
rjn pri;n(^ ;T\ovf::r to both th^ i!;ai;i.nc propulc^ion mecin:: end th<;3 ^ 

propuitiicn iTiM^ns w),c;n tho vohjcl*- opor;Hi:ed in tho ici^id mr^ie; 

rhc! CQvnUiOi riwan^f co:nprise^; el>:.r:l.rcni.c rrOCiSS:>i:-.n t^^oa:;:. 
.^nd/or oI«ctric«l, m'^chonScaJ, hydr.-i'Jli.c or elect rom<?c:hi\nA cai 
25 ^cuu^tioi^ d<sv:.ccj:, or «ny combine* V.ion thereof: nnd i^:^ Ica^^i In 

part madft av**ilabif? to <! driver of thi> vehicle to <:^i;obj^: ti::.? 
driver to ^.aoct or control the i.ridiv :• du^:; p^i:amt?ter^ bo.h in 
:::^r:i;ia and I^ind n^od^s u:;ina a ai;ycle ^ctu^tion dcvj.co fc^r y^ch 
pcirnmot ^^r snd/cr o;jch yet of p«i*yii\et*?r£; , 

30 

2, A propulsion ayiilinw flJr- ciai:;x<.d in cid-lir, I v/h-;:vin tu- 
control r-irians «nobic:^ th*> driver to :';oiQCt: or. cos^ircJ the 
f0.llowi.n9 -..ndiviuu:iX par<iniwl:cr« : 

starting and stoppir.n oi the prime loo-zcrr; 
35 !>-irinfe: or land 

*3t coring of the vehicle?? ond 

5 p fr; t: d O f t: h e v t> h i r; i •:■ , 



i 
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3. A propiji r:."i on systru.-r. c::; ciriineci in c]ai:v. 3. C/j: c.;.,^. i.r. 

w:;ctuir: the s:f>*:ed of the v^jhicie both xii ;iicsi Im*,? ^.-k: ;ciriU r.Mjdor. ir. 

coiajtoii^d by the driver unip.g a .-single jw«?cd co;»t loi 1 (.*r , 

5 A. A propvijsion .syfjtem as cloined .in <ir.y cric: of the precedinr: 

iand rr.oriftK is controlled by the driver u^ine .j liinoVo fltrerinf; 
•ronv. roller , 

A piOpul£si.cn cystca-i as ciairaed t-r.lAiir. 4 wherein LIiU 
.sTr;n.l.t? yU'jcring ccntroller i-.c^r. o r-jin^^^ rravei .lirid th« :oni5«:.' of 
trciv«;»l is t;;e tiome both in rrjarivse *:i!"»d l«nd mode:.*. 

fc. A propulaion system as cAoirrif?d -is'-, clriiin 5 wherein tii*? ::n:'n:yj 

reive 1 nt' ri.f* s."tnr|lG nr.eerincj controilor civc.-; i/ue driver 
.?.ccc.v>-'ii r.o the full ranqe oC vnUicia stieorino ^r.vc^. ilc»r.il« in ir;£»rine 
r-^ r. cf I r? o if, ra;? d *^ ;t . 

7\ propulsion uyctoir. i)s clciimod i:i clainr r> v/hovein t'.h« rcitiio 
20 cf v!'ie rrinco or travel cf tho :*i;j<j.lo rtocring v:or.t- rr-l Icr tio Ums 

ov vehicle i?t:eerirKj yv^ji labAvi in marine .Hr^d/nr i find rriodes 
i:; ■ : K 

y, A propulaion r;ystcni ^$ cloimnH. Jss clAiir. 6 whoreiri uhC! r^Lio 
«f tl^w to.ncic- urovel of r-ho .<;:;nrt^o rjceorir.q contrnllcr Lo tl'i'-- 
rnriao oi vo;;icle iiloofing avoilabio in jr.«riiw> oiKl/'or land inoOuc? 
in other ch.--:: I : .1 , 

'J. A propulsion system eft clftinftd In any one of. the pjihiCfding 
30 rlriiraii whcroir; Liic pow^^r t r.^p.r.mi i^cicn mecins is gwc. rbox and tho 

c5L:t:irbcx bol r. ia rr.rii- inc: .::nd iand ir-.ode.? 3/5 cont :^ol.l «:i by the drivv-r; 
u r- i I Kj a 1 ncj i o 00 a r ch 5 n « ocn v. r o I ] r . 

■0. A propulsion system ari cliumcd in any one of the? preceding 
55 ci?i.i;T^Jf w;icroi:i Lho cojr: rol rr.f^.^n.-:; moico av«:i::f>blo to the driv»e:: 

t>perabi(3 by the drivi-jr when driving in a first ;irivi.;K2 position 
v:h»in th<* vohicl<:r in opcr;sted jn rh.? l^nd iscj^ia -iriH i :j .ji^o 
opor.v.blo by the. driver whmn drivir.c: in n iiccond drivi^^^ pc^vicion 
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-.->::o elie.v.?.i-ftc^ than the fir.-s- w;i-mi rho viihir.-'j r. is opHi^: u-ju ''f^-^ 

11. A ptopuIoAurt c^yszf:::^. as clair.od in aisy ono of th« procodiixy 
cI.iiKii» v.»herwiri wh-rrt rh© vehicle is op'-iiraceJ in tha mci r • nc; nuidc 
the K-.JL-inR propuA;:icn nftrinfs c^n pov;«::r . tl;u vcnidw to « r-p^iccl 
whiiio ?;\jri:ic-i«»i: hy^irodyiviniic lifK ii> ^icliiov-^ci I'or Lho vtthiclc to 
piano . 

12. A ptopiil5:ioii cytjl^ra oIoiTr.ect i:i or.y or.tt of thc> prvcodir.g 
cicu.:u<5 wheuei:; l-ho IrJiid n;odcj Includ-i; or-irvy <;i Lhc vehicle inv.c 
t)xt5 W3i:.iir and ocjireft:^ oi Uhc vehicAc fron\ the water. 

;3. A propulsion :;yi:.rcm £is clciiir.cci in any one ot; i:he prec*?riin'3 
ciaiii:i; wlicrein when l.hc a;up!iibi oox: ve:;iu:l«^ 1 cpercl^:?^ f- n the 

peHvcr fro;:! the pr.irrve {i.-ovCii- to both Lh'j Hicirine k^"'!--^^ « j-'-'^- 
proporti o:^H . 

;: 0, . r\ prc?pwii:.: en .synteK*. c.l r^ruod In any one cJ: the preceding 
cicvi:nn tuttihe:: c:;rr;pr i:; ino dftcoupiinv: :Y;c«n!5 tor. £;iaf-?<r:V iveiy 
diM:o«jpli.nn *ir!d/or i:onS: rol liny tJt« ucO.ivcry cJ: now..jr iro::i vh*:t 
pr.tn»^:^ mcv«.!r to tho lord propulcicn :riftc»na . 



"2^ 



.10 

A propiiliiion :;yrjtcn as cidiin'-'c: .in any on- of V-hc pcocic-dtnc 
citiiirr. whot-ein the pr'^n-.e ir,ovc:r ccT.p ''iscs ..:iny nnc! or .i •von'.b.i n a .••.•:»:•: 
' oL' iho Coiiowinci: 

a &pui."k igr'iir.ion Inteirn-'il coir.bu.vt ion en^-».*'<:J; 
35 ;j c:cr:ipre^.t:ion iynition intfjii;ui cora'ous Li.or: ci-inirnt: 

i\ I i e 1 c c; l: L' .■; c !r«o U o r ; 
a iv;»-il ci;'i 5 ; or 
hyt^rici cn*;jiiio. 
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cloimi; wSe;-eir, t:he moririe propo.lcion mcani compriiic;; 0;=^ OA more 
J tit cfrivea. 

5 

17. A prcpulr5ic:r. i:ystf?n c.s claimed i» «;iy cnc or the prececliny 
i;}uJ:i:y wi-.^t^in the land piopui,sion P.oans con^prictrLs oiic cr mcn^ 

10 2«. A propv.lslon .^yr.i-«?n; clr. in ^.-ny one oi l:h<f prtecedir-q 

claims whereir. l-:h..> pow^^r » r«uniir.I«;i.i-i, sr.triiri.i; iri Intt-^tK^a wi^ij i:Mc- 

::9. A prc:\:-M}rAor\ r.yzitom .is claimecJ ii; any one ot the prececiinq 
15 clciinr. whcre.lrj the pc>v/«::r t: rr'jnrfir.i iT^oa.Oi CompiiMc-:^ ui nicii.liu-; 

power Lrii;j;;::iiLl:i:;9 rnesns tor tr^n^jnn. r:i 5 no? pow(-r fror^ ::ri^ prine 
;:iov.»r tii I. j-.e-r pai inc i:»iO.L«ui uior-, jn*-jc)iui ar.ci a ioncf power 

marine and Icinci p-;wcii- i-riar-yjuiyaion meanff are ot thi=» .'s/tmo. fypc*. 

23 nsorinf- H;u.i l«;j<^ power t r j^nsnii i mcrin;; of diffcrenu Uypoa. 

22. A propu?.i;ior: j^yriCftrri a? c.U.iir.cd in J:riy or.c u*; 4:.lo»ir;;ii 1 to 18 
whr:rGin the pow^nr !■ r/in rim -:.«::.«.: j on moizh^tiLUixi . 

21 v;;:«rtfAr: t:rjtf r:.r.r:no and/or power Uian£ir:i'jr,.i c;; ;v.<:»i:in.s i,-: 

iisochsnical . 

:M. a propulsion /:;y;?«:eni cn: claxiT,c:ci -.n cJr'iin^ wher<?in the 

9t:/jrt>ox trj: Con's: in uou:j.ly varioblc trancmiGsion lor providina drive 
to Ui:*j marine rjricS :^'.^d propulsion irccUit; . 
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miirirso 5n.d/or land powc-r ti/^:>yi:;i y c-icn r.itjnr.rs .la ci ;rt.:-:i*i.icil or 
oi:Lu:?»at oe^arbox or co;!l- .i:rjovJL"..iy v<»rinbie transcnissivii for 
providing c^-^vc to uw. vM^r-inc or-.^i/or lono pro:>vii:iiori mcanii. 

5 

h pr;opuliio:i i:y;;tcn-; TjC cJ.sirr.o?: any one of r;2c!2.'rir- ^ IS 
wh e r H i ri the puv*' <i r L i* ri s i;i i c. 1 n <? h n a i h y ci i /i i j j i c , 

27. A prcpuisior. J:":yrvt.<%x cidi;nyo in any or." or cLainio i$' tio 
nie a i-s ,s i y 1" y 'J r a ».i c . 

28. /"^ propulsion 5iy.sL<^.'f> as ci^jin^o-J in cK-i.ir. Sft wherein irho 
hydraulic power r.ransinission rnouits inr^V.idos one cr ini^n-- hyrir«ij.lic 

A proL:ui:aion «:y?.tj-:m .ii^: cl^?i:T;«:.i cli^iTn '}'! where ill \\\'*Q 
ir.a y A. r e. o nd /o r i ci m c3 h y d r ^ i : J. i c p vwo r L r c n « :ni t; r> Ion c r. p i. ;) c 1 u .v. 
on o or us o r e h yd r o y i i. c u :np s f r <j r t i ri tj r. y d r o i i r: : ; r>v; « r . 



:(0 



2.S 



30 



30. A prcpuii'.ici": iiViiUorr; »?s c:!:) .in-.cc; - eld . lit: ;< G c.\riX\:\ 2o 
w !-; o X- v-M n the .^i y ci r a u 1 i c p o w f? r \\ t a r- s u\ i i- s i v- ; i .'V.'j C: r> i:: :'. c: .1 \; ci f; s c r» *i 
Jr.o^ro hyrtceJulic rftoro;;s /"wr provitjing to rr.C: n.-iirir.e Mi'.d lcu;Ci 

p r op o i i c :-i in e o % .s . 

'<x , A propvil ^^y:?.tp:n crltJii-ie^: ir: cJci^rrj or cioj.Ji; ^9 
wh i> r e i Vi v. V; o i:*! :» r i n o ?» r. vi / n r J. a : ■ U I i y 0 1- u 1 i c pc w r t r a ; i a i :> o\'i ?r. e r; i- .s 
iJinXucios otv^ or :RO.rf? hyHrriolic inotcc:- lor provici.mci drlvo tio tJic 
sr.arSno yi:d/f5r land prropylsion rr.earia: . 

c?. . A i:TOpul."i>.i on sy^;te;Tt ^.-j ^luixix^^d i:: ':jiiy or\f:^ cJi c:I«jiiiis 1 S- o 0 
v; h e r i i") the p o w p. r t. r ci n i=j z- y i :'! rr;c d : : .1 a k c I: r i c. 

:i 3 . A p r<vp li 1 i? 1 on s y s t e Ts o i? c i a i mo d i. r. a i \ y ori o of c X 5 !ns 1 L o 

} , 23. 25, 27 or 29 w !» k r c i n t h 15 VMt r i i*» o o iid / f:» r i «i n ci pew © r 
l r/;*n;4:niiisicin it;© an J? is Giectric 

3 '] , A pr op u 1 3 1 on .s y ^ t <^su a a c 1 a i d iv- ci .:i i m 3 wh e r o i ri u h c 
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fjlectric t rani-itiisisicn vi^.p.nF. .inclucicr. one cr ycjieraccrs, 

3S. A propulsion yy:::[;eir. a.s cl £ Iniorj Sr. cXciim 33 whorcij: the 
marine c^nd/oi; land oia-tric ty:iinr.rr^i:^^ior :?,or-:\r> Jr;C'Uc*.?i> one or 
more ooiieraLors, w:;icli tnay be ^i.It rrratcrr. , for gor.c:::,] tiny 
o 1 c c U i* A. c pov;e r . 

10 wherein Iht^ oloctiric ;:i«iiru:i!u ;::;^i'jn xeans includo.'j ono n-orr? 
p r opv? 1 r. i op. a n k . 



15 



20 



37. A propulsiorj cy-i-eir. ar*. cl c>.irr;C:G' in ci,»irR 33 o:; claim 35 
wJ-u-.ic'n t-.hc r.arine cincf/or l.-ind (Electric 1- rar.-r:rr,isr..ion mcunrj 
include;;' cno cn :\\o::ti eiectriv-: n:o!:or>n iior providr.r.r. drive to uhc 

A proL;.ul-jiD:-i sysLtim a:; i:lriiir;.?.d i p. any or** ot the K-recoci.? 
O f t ^; C- a K= p h i b 1 0 ;j y i ( ; .\ e . 

pL-opulsicr. i-y^itoia iiy clci'iued xr. any ono of ti-.o !>rftf:t>di r..-, 
(^i.^irr^c: whcroin thu oiimw movoi .:*> located such thoc. it-j rcnUn:* of 
rir.-v^»-.y r.'or.>i tior.cd between 1 . .S:n arni J . <Sfr. frofn thf* rear of vtjj'; 
2.'.- w-irnphibiot-sir. vchiclt* of 4 . eu: to L- . 0:n ir. 1 iTK.it h. 

40. A propulaioi: i-yyteia ciaiincjc: iri ciH.iin v;h«.^reia the 
prime n^^vor it? .loc:uti£a sucj) tJuit its contr-^ of gr/ivity is: 
por.xKionod ^tubctorit iiilly 2 . 3s;u from tiift- rear of on a^^lphibicl:s 
vrrhlcU: or r^:-'h^i^.rfn^ : l.l y 4 . $2n in l«::igth, 

<1. A propiiKt^iion system j«p - ci:ji sn-id i.n oriy op.o '.^f •::!k: preccdlMc? 
cliiirui? whei-cin t:hG pritsy*?. mov«r .is r.r r.:inco.-:i Lrtifji- i i>e:y m the' 
aniphibi voi^iclc ir. /in r.,irit:-W«r:«:. r-r Wr.,T:t-Eact. cofif iyui .•t.i-n . 

A pr:opjl:;ion syctcra a-, cl^^imed in any ono of zVio pLecc-r^ing 
claims ivhe.reirt the prim?, niov^r ij arr^ncji:d in line in the- 
cur.phibious vi:h.ic!« in a North-South or Sout-h-Nor th coni'iqur^il: i.or. . 



30 



•55 
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•12. A propulsiors syft7.«i:i a:: cJci.iniHc. ;.r. nny one of 'chv r/reced.ing 
olaim.'; wherein th-j? prim** n;ov*?r hsp ^in ir^ef^r33 pow^>j: !:P.kv»-ott: 
aharr. which ir. used to prf>vide nc»v^'^!: directly f.he :n<'ir<nt: 

'j'l. A p£opuli:.ior! i:y.c:.l:em as clai.T;ed in ciijirfi *) i whcr-i'iri thi 
prime mover hos v«n Integral ycari::y luriCiom^^r.L axicU Lhul: u'liu 
povj«r tciKe-ot'f .Thafr rotates ot c: :ipcyd difXcrcnt to uhat of Lr.c 

•1 . U s o ^ a p r upu 1 i on f. y j t cTs a s c 1 g i::;ed in c: n y one oi' c i ci i :v: y 
i I: o 0 .1 j r; <j J I rA :v.'Sr, i b J c,': » j V <•! i ! i .1 . 

'^^^ An <^r;^phibious vohicio i r.corpor.iV. i no a j^ropuls i rMi :%ysi-rtft; .^s 
c J. i:i i r:u-: J j. u »i > i y ; i c o £ <: .1 ci .i. ;a .1 f C 'i 4 . 

'5'^, An .:Anphibiouc: vehicle cioiir.cd in cl:Jim IG/ further 
inccrpoiiii:in9 Oiic o;: mori^ whc-oic which Kiciy be r«?t.voctccl ahcvT* ?:h<-^ 
20 wuter ior u:;'^ on woter. ar.u prt;ti-cictoG bej.ow the wattT Iiji<^ 

ror -JSC Icn-Ll. 

An c4iT».phibiO'j£; vehicle ul aimed in claim 4 7 v/h'-ioiri lsL 
1 c rj i; ni > ur Of 1 1 > C n n C p n luorVi w h <? c 1 .v j. y t c t* r o C t C: by <^ i? 'i i ; i ci 
25 5 u c po ;j c» ion a r r 5 nij cmo 1 1 1 . 

•19. An 3rtiph?.Mous vchicrle aii: clriimod in claim wherel.-i thc- 
iixii; oi; ioj^nl: one cl' the oiiO cr nicro v;hct;l.*:; is rotructicci by ^t. 
Icitct: -ji degrees. 

>(] 

fjC. An J},T.ph.iVji cu.c v<e)iiclo .^y cldi mod in -^iiJin-: -IvO or; clrJim -5? 
wh'.:r;t.j:n t;hti iii wici .s:jy.p«r,^« or> Dirra^.fjc^inf^rt i :> hydrrfiu.! Ic . 

51. An arnphibio-^c vehicle c;«;ii:r.ud in cirry '.^ncj or. c-laimr; 4?: t:o 
5 ■ > 0 w h e r e i n t h o f 1 l; i ci 1) i po n s .1 on a r j; cj :s vj c/!io J*r t 1 y 9 0 o c vi c . 

f>l whf.'irc.in uhc su-spencion firrangcsn^cnt inoluucc at .Icjji;!: or,c 
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t»3. An ciinphibiouti vehicle i^Uin^e^.: in '-iciiia SI whex«ir» the .-sr. 
Iffiifst one sr.rut is aluo ucc-d for sucp«rijion in l^rsci ir.vOe . 

5 

S4 . A prop-vi 1 K.i on syutoiu fsubr.tonci.a 1 iy ^^^^ iiercinbt-: f ore dc:.';c riood 
vi jLh : el c- rt:::::G to t;r cii* shown i !i th«> t.ccomnciny i drawitKjri * 

S5. Use 'jf u propulrjicn sy^atJr.i sobstant iaily iiy here i nhctoie 
10 fici.*cr ilK:d with reference uo or a:; rJ-sown ir, t!iO ciorrrtmpanyino 

iUi. An iiir.pJiibicox vfthici-e iiicorpor^^t iiuj a pi.opuJsiort systesr. 
.SiJbauant-i.jlly hcreinboiorc dcrcrlh*-:d with rof crf^rc? r.o or 
1 5 a how I ; j. ;■; V. h-; h c; co:!«.>o Ti y j. mo cir c^^'^n<z:^ . 
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